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Listing of the claims: : 

1 . (Original) In a magnetoresistive memory device, a method comprising 
applying a bias cxirrent to a word line of the memory device to impose a bias field on a 
magnetoiesistivc element for centering a hysteresis loop of the magnetore&i&tivc clement. 

2s (Original) The method of Claim 1, further comprising: 

making a determination that that the device switched fix>m a first stale to a second state 
while applying the bias current; and 

in response to the determination, triggering a rewrite to restore the memory device to 
the first slate. 

3. (Original) The method of Claim 1, wherein the step of applying a bias current 
occurs during a read sequence of the memory device, and wherein the hysteresis loop is a read 
hysteresis loop. 

4. (Original) The method of Claim 3, further comprising holding a binary state of 
the memory device constant while applying the bias current, 

5. (Original) The method of Claim 1 , wherein the step of applying a bias current 
occurs during a write sequence of the memory device, and wherein the hysteresis loop is a 
write hysteresis loop. 



McDonndl Bochnen Holbcrt & DerghofrLtP 2 

300 South Wacker Drive 
Chicngo, IL 60606 
Telephone: O12)91HK)01 



PA6E3f13<RCVDAT1l3(lf200S3:MraiEastemStaii(la^ 



01/30/2006 15:32 FAX 312 913 0002 



MCDONNELL BOEHNEN 



@]004 



6. (Original) The meihod of Claim 1, wherein the memoiy device is a giani 
magnetorcsistive memory device, 

7. (Original) The melhod of Claim 1 , v^herein the memory device is a magnetic 
mnncling junction device. 



8. (Original) The method of Claim 1 , wherein the bias current is within the 
approximate range of 5 mA to 40 mA. 



9. (Currently amended) A magnetoresisiive device compri*;ing: 
a magneloresistive element; 

a word line arranged near ihe magnetoresistive element for switching a state of the 
magnctoresistive element and for applying a bias field to the magnetoresistive element; 

a bias driver electrically connected to the word line for applying a bias cuirenl to the 
word line, the bias current being configured to impose a bias field on the magnetoresisiive 
element for centering a hysteresis loop of the magnetoresistive clement, wherein the bias 
driver is configured to apply the bias cuirent during a write cvcle of the write driver, wherein 
the magnitude and direction of the bias current is configured to substantia llv limit a write 
hysteresis loop bias of the magnetoresistive element : and 

a write driver electrically connected to the word line for applying a switching current 
to the word line. 



10. (Cancelled) 
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1 1 . (Original) The magnetoresistive device of Claim 9, wherein the bias driver is 
configured to apply the bias cxirreni during a read cycle of the magnetoresistive device, 
wherein the magnitude and direction of the bias current is configured to substantially limit a 
read hysteresis loop bias of the magnetoresistive element. 

12. (Original) The magnetoresistive device of Claim 9. whej-ein the 
magnetoresistive element is a giant magnetoresistive elemem. 

1 3. (Original) The magnetoresistive device of Claim 9, wherein the 
magnetoresistive element is a magnetic tunneling junction. 

1 4. (Original) 'llic magnetoresistive device of Claim 9, wherein the 
magnetoresistive element is an anisotropic magnetoresistive element. 

15. (Original) The magnetoresisStive device of Claim 9, wherein the 
magnetoresistive element comprises: 

a nonmagnetic nonconducting barrier layer sandwiched between two feitomagnetic 
conducting layers. 

16. (Original) The magnetoresistive device of Claim 9, wherein the 
magnetoresistive element comprises: 
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a nonmagnetic conducting layer sandwiched between a first ferromagnetic layer and a 
second ferromagnetic layer, wherein the coercivity of the first layer is greater than the 
coercivity of the second layer. 

1 7. (previously presented) The magnetoresistive device of Claim 9, wherein the 
magnetoresistive element comprises: 

an antifcrromagnetic layer; 

a ferromagnetic pinned layer coupled to the antiferromagnetic layer; 

a nonmagnetic conducting layer coupled to the pinned layer; and 

a ferromagnetic free layer coupled to the nonmagnetic conducting layer. 

18. (Original) The magnetoresistive device of Claim 9, furttier comprising: 
means for making a determination that the magnetoresistive element switched fix)m a 

first state to a second state while applying the bias field; and 

means for returning the magnetoresistive element to the first state in response to the 
determination. 

1 9. (Original) The magnetoresistive device of Claim 1 8, 

wherein the means for making a determination comprise a data storage medium for 
storing a pre-biasing state of the magnetoresistive clement; and a comparator for comparing 
the pre-biasing slate with a post-biasing state of the magnetoresistive element, and 
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wherein the means for returning the magnetoresistive element to the first state 
comprise a rewrite trigger for causing the write driver to deliver a sufficient current to the 
word line to switch the magnetoresistive element from the second state to the first state. 

20. (Original) A magnetoresistive device comprising: 

a primary magnetoresistive element, wherein the primary magnitorcsistive clement is 
configured to switch between a first state with a low zero-field resistance and a second state 
with a high zero-field resistance when a magnetic field of sufHcient strength is applied to the 
primary magnetoresistive clement; 

a complementary magnetoresistive element, wherein the complcmeniary 
magnetoresistive clement is configured to switch between a first state with a high zero-field 
resistance and a second state with a low zero-field resistance when a magnetic field of 
sufficient strength is applied to the complementary magnetoresistive clement; 

a primary bit line electrically connected to the primary magnetoresistive element; 

a complementary bit line electrically coimected to the complementary 
magnetoresistive clement; 

a word line electrically isolated from the primary magnetoresistive clement and 
electrically isolated fi-om the complementary magnetoresistive element, and wherein the word 
line is aligned near the primary magnetoresistive element and near the complementary 
magnetoresistive element, and wherein a current in the word line causes a magnetic field to be 
applied to the primary magnetoresistive element and to the complementary magnetoresistive 
element, and wherein the magnetic field applied to the primary magnetoresistive element is of 

McDonnell Boehnen flulbeir & Befallen* LLP 6 
300 Sfsuih WrnJcer Drive 
Chicago. fL 60606 
Telephone: (312)913-0001 



PA(Xm3'RCVDAT113(l/2006 3:26:46 PM[Eastff^ 



01/30/2006 15:33 FAX 312 913 0002 



MCDONNELL BOEHNEN 



ilOOS 



ihe same niagnitude but opposite sign to the magnetic field applied to the complementary 
magnetoresistive element; 

a bias driver electrically connected to the word line for generating a bias current in the 
word line; and 

a write driver electrically connected to the word line for generating a write current in 
the word line. 

21 . (Original) The magnetoresistive device of Claim 20, further comprising a 
summing device for additively combining the bias current and write current, wherein the bias 
driver and write driver are each electrically connected to the summing device as inputs and 
the vvord line is electrically connected to the simiming device as an output. 

22. (Original) The magnetoresistive device of Claim 20, further comprising: 
a comparator for determining whether a change occurred to either a state of the 

primary magnetoresistive element or to a state of the complementary magnetoresistive 
clement after applying the bias current; and 

a rewrite trigger for causing the write driver to generate a current sufficient to return 
the states of the primary and secondary magnetoresistive elements to their pre-biascd states. 

23. (Original) The magnetoresistive device of Claim 20, wherein the bias drive is 
configured to create a bias current in the word line of sufficient magnitude to substantially 
center a hysteresis loop of the primary magnetoresistive element and to .substantially center a 
hysteresis loop of the complementary magnetoresistive element. 
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24. (Currently amended) A magnetoresistive memory array comprising: 
a plurality of magnetoresistive memory cells arranged in rows and columns; 

a plurality of bit lines, wherein each bit line aligned in one row iind coupled to each 
memory cell in the row; 

a plurality of word lines, wherein each word line is arranged near a column of memory 
cells, wherein a current passing through a word line creates a magnetic field acting along an 
easy axis of each of the memory cells in the column of memory cells; 

a write driver for generating a write current, wherein the output of the write driver is 
electrically cormected to one or more of the plurality of word Unes; and 

a bias driver, wherein the output of the bias driver is electrically connected to one or 
more of the plurality of word lines, the bias driver being configured lo generate a bias current 
tliat substantially centers a biased hysteresis loop of a selected magnetoresistive memory cell 

25. (Original) The array of Claim 24, wherein the write driver is configured to 
deliver a first current with a first magnitude and a first direction, and the write driver is 
configured to deliver a second current with a second magnitude and a second direction, 
wherein the first magnitude is equal to the second magnitude and the first direction is opposite 
to the second direction, 

26. (Original) The array of Claim 24, further comprising: 

a write line intercoruiected between the output of the write driver and the output of the 
bias driver; and 
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a switch for interconnecting the write line to a selected woixl line. 
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